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FINAL  REPORT 


KNQBLQCH  MINE  PROJECT 

I NTRQDUCTIGN 
Project  Objectives 

The  objectives  o-f  this  project  were  to  -fill  mine  voids  under  a 
driveway,  dispose  of  a  coal  waste  pile,  and  close  one  adit. 
Disturbed  areas  were  re vegetated  by  seeding  native  grasses. 

H i story 

The  mine  was  operated  -from  the  mid  1910  's  to  the  late  1940 's.  The 
mine  operated  intermittently  for  30  years.  The  coal  was  used  to 
sat  i  st  y  1 oc a 1   d omest  i  c  deman d . 

Pr  o  j  ec  t  L o c  at  i  on 

The  KNOB LOCH  reclamation  project  is  located  in  Section  18,  T5S,  R5SE 
in  Rosebud  County,  Montana.  The  site  is  approximately  21  miles 
southeast  o-f-   Ashland,  Montana. 

Si  te  Des.cz r  i  pt  i  on  and  Probl  ems 

i 

The  land  surrounding  the     mine     is     native     grassland     and  irrigated 

i 
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hayland  along  the  Tongue  River..  The  overburden  is  clay  and  sandy 
gravel  with,  a  2-foot  layer  of  shale  immediately  above  the  coal  .  The 
mine     is  a     si  ngl  e-entr  y     mine     which     branches     to  form     two  drifts 

extending  250  feet   into  a  40  foot  high  bluff   along  the  east     bank  of 

the  Tongue  River. 

The  mine  operators  left  the  area  impacted  with  a  slack  pile  and  open 
adit.  In  the  late  1970 "' s  the  lessee  moved  a  trailer  home  near  the 
mine  and  installed  permanent  sewer  and  electric  power  lines. 
Drilling  and  underground  monitoring  revealed  that  the  trailer-  was  not 
undermined,  but  the  driveway  in  front  of  the  residence  was  located 
over  the  mine  voids.. 

DESCRIPTION  OF  RECLAMATION  PROJECT 
P  r  q  J  e  c  t  P  lan  n  i  n  q 

T h e  p  I  a n n  i  n g  f  o r  this  p r  o  j  e c  t  w a s  completed  by  a n  evalua t  i  o n  o f 
several  methods  of  reclamation  ranging  from  closing  the  adit  only  to 
e x c a v a t  i  o n  of  the  e n  t  i  r e  m i  n e  w a r k  i  n g s .  T h e  m o s t  e c o n o m i  c  a 1  m e t  h o d 
with  the  reduction  of  the  hazards  was  to  pneumatically  stow  the  areas 
under  the  drive-way  and  close  the  adit.  Planning  was  aided  by 
p  r  e  1  i  m  i  n  a  r  y  d  r  i  1 1  i  n  g  u  n  d  e  r  g  r  □  u  n  d  m  o  n  i  t  o  r  i  n  g  ,  s  i  t  e  v  i  s  i  t  s  a  n  d 
1  a  n  d  o  w  n  e  r   i  n  t  e  r  v  i  e  w  s  „ 


A  pre--bid  meeting  was  held  on  September   9,      1986  for     all  interested 
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bidders  and  parties.  On  September  25  bids  were  opened  -for  the 
reclamation  project,.  BARSTAD '  S  INC.  of  Williston,  North  Dakota  was 
awarded  the  general  Contract  on  October  14.  The  Agreement  was  made 
on  October  20  with  a  prs-construct i an  meeting  and  Notice  to  Proceed 
issued  on  November   3,  1986„ 

The  Contractor  demonstrated  his  directional  stowing  equipment  at  his 
material  source..  After  a  favorable  demonstrat  i  on the  Contractor 
began  drilling  the  boreholes  and  stockpiling  stowing  material  at  the 
site,  The  Contractor  was  able  to  drill  for  2  days  until  weather 
conditions  prompted  a  Winter   Shut   Down  on  November  6. 

W  o  r  k  w  a  s  r  e  s  u  m  e  d  o  n  A  p  r  i  1  2 0  ,  1 9 8 7  -  T  hi  e  w  o  r  k  p  r  o  q  r  e  s  s  e  d  s  m  o  o  t  hi  1  y 
until  May  6  when  ail  work  was  completed.  Areas  which  required  seeding 
and   fertilizing  were  completed  prior   to  the  Nay   1  deadline. 

Equi  pment 

The  -following  equipment  was  used  during  the  course  o-f   the  work. 

Cable  drill   rig  on  Ford  6000  Truck 

Ford  A--62     Front -end  Loader 

Ford     F-7000  Truck  w/Leroi   air  compressor 

Koi  man  conveyor  belt,    hopper   and  screen 

liassey  Ferguson  220--4  Tractor   w/Ioader   and  6'  blade 

Ford  Super  Duty  850  Truck  w/12  C.Y.    dump  box 

li  o  r  -  T  e  c  h  -  F  a  b  5  0 0  g  a  3.  Ion   f  i  b  e  r  g  lass  w  a  t  e  r  t  a  n  k  w  /  M  o  n  a  r  c  h  5  B  8  G  F  -  8  p  u  m  p 
F 1  a  t.  b  e  d  trailer  w  /  w  e  1  d  e  r   a  n  d  t  o  o  1  s 
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Ford  F250  XLT  Rick up 

Dutton  Air  Compressor  on  2™&xle  trailer 
1/4  C,Y.    tractor  mounted  concrete  (Dixer 

Const  rue t  i  qrv  Oper  at  i  ons 

The  Contractor  performed  the  work  in  the  -following  order  with  the 
indicated  equipment,,      Some  operations  were  concurrent. 

Screened  material    with  Kolman  screen. 

Drilled  boreholes  with  cable  rig* 

S  t  o  c  k  p  i  led  s  t  o  w  i  n  g  m  a.  t  e  r  i  a  1    w  i  t  h   d  u  m  p  t  r  u  c  k  . 

S  t  o  w  e  d  m  a  t  e  r  i  a  1   u  s  i  n  g  t  h  e  1  a  a  d  e  r  ,   c  o  n  v  e  y  o  r  ,   d  r  ill   r  i  g  ,   a  i  r 

compressors  and  directional    stowing  nozzle. 
Closed  mine  opening]  and  disposed  of   coal    slack   into  mine  opening 

with   front— end  loader. 
Topsoiled  disturbed  areas* 

Spread  t  e  r  t  i  1  i  z  e  r  a  n  d  s  e  e  d  w  i  t  h  h  a  n  d  h  e  1  c  i  b  r  o  a  d  c  a  s  t  e  r  s ., 

G  r  o  u  t  e  d  r  e  m  a  i  n  i  n  g  v  o  i.  d  s  a  n  d  b  o  r  e  h  o  1  e  s  w  i  t  h  8  C  „  Y „    r  e  n  t  e  d  m  i  x  e  r 

truck  and   1/4  CY.    tractor-mounted  mixer. 
P 1  a  c  e  d  s  c  o  r  r  i  a  o  n  d  r  i  v  e  w  a  y  w  i  t  h  d  u  m  p  t  r  u  c  k  a  n  d   f  r  o  n  t  e  n  d  1  o  a  d  e  r  „ 

COST  SUMMARY 

Fin  a  1 .  P  a  y  me  n  t  Re  q  u  est  a  n  d  Reconciliation  C  hanqe  (3  r  d  e  r 

A  copy  of  the  Fri  rial  Payment  Request  and  Reconciliation  Change  Order 
are  contained     in     Appendix      A.      These     documents     contain     the  final 
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quantities  and  costs  ■for  each  pay  item. 
Change  Orders 

No  change  orders  were  issued  other  than  the  Reconciliation  Change 
Order ., 

Cost  per  Bite  or  Unit 

Table  I  shows  the  cost  summary  tor  the  KNOBLOCH  reclamation  project, 
Related  items  have  been  combined  in  Table  I»  Incidentals  include 
ii o b  i  1  i  2 a t  :i.  o n  a n d  D e b r  i  s  C lean u p ..  Li n d e r g r  o u n d  R eel  a m a t  i.  o n  i  n c  1  u d e s 
Borehole  Drilling,  Borehole  Reaming,  Underground  Mine  Stowing,  Water 
injection  and  Grout  Injection.  Revegetation  includes  Fertilizer  and 
Seed. 

1  AfctLE  i 
COST  SUMMARY 


ITEM  UNITS  TOTAL  COST  COST /UN IT 


Incidentals  Site  *5650  $b&50/Site 

Salvage  §?  Replace 

Topsoil  50  C.Y.  #500  tlO/C. Y. 
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Close  Ad.i  t. 


$i COO/ Ad i t 


Waste  Pile  Disposal  0,2  Acre 


#4000 /Ac re 


Provide  Water 


2  MSai 


-K  — T  •_' 


$20/MGal 


Under gr ound 
Rsc  I  amat  1  ori 


0  .  1 0  Ac ~e 


)-  •)  -I  r-.-v 

'k  j.  /  ,  *t  >:;:>  / 


$175,000/ 
Acre 


Backfill  Borehole 


Into  Hi ne  Void 


$300 


*150/Each 


Revegetat i  on* 


0-17  Acres  $456. 40 


$2685 /Ac re 


Resurface  Driveway  80  C.Y 


$  j£  0  /  L-  ■  Y . 


TOTAL 


*  vegetative  Mulch  was  deleted 


$27,833. 40 


$93,000/ 


ACRE 


SUMMARY 


Completed  Reclamation 


The  project  was  completed  at  a  cost.  31%  over  the  hid  price  and  used 
85%  o-F  the  Contract  time.      The  overrun  was  due  to  an  85%     increase  in 
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the  amount  o-F  stowing  required  to  complete  the  reclamation,  Contract 
time  was  extended  by  five  (5)  days  to  accommodate  the  increase  in 
work,.  The  project  was  completed  to  the  satisfaction  of  the 
Contractor,,   Landowner  and  Engineer,, 

The  Landowner  requested  that  vegetative  mulch  be  deleted  from  the 
Contractu  The  reason  -for  this  request  was  to  minimize  the  amount  and 
varieties  of  weeds  introduced  on  the  disturbed  areas.  The  Montana 
Department  of  State  Lands  agreed  with  the  Landowner  and  no  mulch  was 
app 1 i  ed . 

iriQ.Oiii!.k?jJ.!L-§. 

The  Winter  Shut  Down  -for  this  project  resulted  in  the  only  poor 
condition  o-f  the  project.  The  borehole  covers  did  not  provide  for  a 
long-term  shutdown  and  were  in  poor  condition  when  work  resumed  in  t he- 
Spring  „ 

The  work  was  completed  within  the  Contract,  time  allowed,  however,  the 
Contractor  worked  many  12  to  14  hour  days.  The  Contractor  was 
continually  changing  workers  on  the  site  resulting  in  an  orientation 
period  every  week  or  two  weeks.  Some  experimentation  was  required  to 
I-::  e  e  p  t  h  e  m  a  c  h  i  ft  e  r  y  s  t  o  w  i  n  g  a  t  a  p  r  o  f  i  t  a  b  1  e  r  a  t  e  ■  C  o  o  r  din  a  t  i  o  n  b  e  t  w  e  e  n 
t  h  e  C  o  n  t  r a  c  t  o r  and  1 n s p  e c  t  o r  a 1 1 o w  e d  t  h  e  p 1  a c  e  m e  n t  o f  t  h  e  s t o w  i  n  g 
nozzle  near  the  roof  of  the  mine  and  allowed  the  Contractor  to  change 
stowing  directions  before  the  material  blocked  other  stowing 
directions. 
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Grout  injection  operations  ruptured  the  stowed  cut  off  walls  resulting 
in  some  grout  being  placed  outside  the  designated  areas.  This  was 
minimised  by  placing  the  grout  in  small  quantities  in  each  borehole  in 
a  rotating  order  resulting  in  a  much  more  accurate  placement  of  the 
mater  i  ai 

The  Contractor  demonstrated  a  directional  stowing  system  which 
operated  very  well.  The  stowing  nozzle  required  repair  after  200  C.Y« 
of   material    were  placed,,      No  other   components  showed  significant   wear  „ 


SLIDES 


Photographic  records  of  the  exploratory  drilling,  pre-constr uct i on 
conditions,,  construction  activities  and  final  product  are  contained  in 
Appendix   B„      The  slides  are  presented  with  Slide  Logs. 
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APPENDIX  A 


Payment    Request  1ST 


From:  April  17,  1987 
Project  Name:  Knobloch  Mine  Project 
Location:  Rosebud  Co.  Mt. 
Name  Of  Contractor:  Barstad's  Inc. 


"RECEIVED 

To:  May  13,   1987      m  j  g  ]%J 

LUWtLL  C.  HANSON  CO- 
Project  No.:  Mont  A/E  86-46-116 

Address:  710  W  15th  St.  Williston, 
  ND  58801 


Summary  Of  Project  Status 
Amount  of  Original  Contract 
Amount  of  Approved  Change  Order (s) 
TOTAL  CONTRACT  AMOUNT 
Contract  Time  Used  to  Date 
Percentage  of  Contract  Time  Used 
Percentage  of  Contract  Amount  Earned 


$21,173.00 
6,660.40 
27,833.40 

22  Days 
85% 
100% 


Original  Contract  Amount  Completed 

21,173. 

.00 

Change  Order(s)  Amount  Completed 

6,660. 

40 

Amount  for  Materials  On  Site 

0. 

00 

TOTAL  To  Date 

27,833. 

40 

Times  90%  = 

No  Retainage 

TOTAL  AMOUNT  Earned  To  Date 

27,833. 

40 

Less  Previous  Amount  Earned 

5,015. 

52 

Amount  Payable  This  Period 

22,817. 

88 

Less  1%  Gross  Receipts  Tax 

228. 

18 

TOTAL  DUE  CONTRACTOR  THIS  PERIOD 

$22,589. 

70 

Requested  By:  Barstad's  Inc 


(Contractor) 


Checked  By:       L.C.  Hanson  Co. 


QlAu.0/^lL^  -  Date:  4>/lx/ef7 

(Enginee/7 


Approved  By:  Department  of  State  Lands  ^4x4^  Dlpt^aJttLt  Date:  <£//g?/f  "7 
Abandoned  Mine  Reclamation  Bureau  (Owner) 


Page  1  Of  3 


PAY    REQUEST    NO.  2 
L.C  Hanson  Co. 


PROJECT:  Knoblseh  Mine  Project  MONT  A/E  S&-46-116  Page  2  Of  3 


;                                                  ITEMIZATION  OF  QUANTITIES  AND  COSTS 

I  ITEM 
!  NO 

i  DESCRIPTION 

!  ESTIMATED 
!  PLAN 
!  QUANTITY 

!  UNIT 

:  bid 

:  PRICE 

1  UNITS  OF 
:  WORK 
[COMPLETED 
:  THIS 
!  REQUEST 

:  UNITS  OF 
!  HORK 
!  COMPLETED 
!  TO 
!  DATE 

!  TOTAL 
!  COST  OF 
[COMPLETED 
:  KORK 

!  X  OF 
:  EST. 
!  QUANT. 

:  comp. 

1 

Mobilization 

!         1.0  L.S. 

!  5500.00 

;  0.62 

:  l.oo 

I  5500.00 

loot 

i 

3 

[Borehole  Drill  4-3/4"  Dia 

I      170.0  L.F. 

:  0.50 

!  33.00 

!  194.00 

!  97.00 

:  loot 

Borehols  Reaaing  -10'  Dia 

!      270.0  L.F. 

!  15.00 

!  67.00 

!  292.00 

i  4380.00 

:  loot 

4 

Casing  Pipe  -  3'  I.D. 

!      220.0  L.F. 

!  0.50 

!  0.00 

:  o.oo 

:  o.oo 

:  loot 

c 

«J 

Underground  Mine  Stowing 

!      200.0  C.Y. 

:  12.00 

!  370.00 

!  370.00 

!  4440.00 

! ■  lOOt 

6 

Hater  Injection 

!        1.0  MSal. 

!  20.00 

!  4.00 

:  4.00 

:  so.oo 

;  loot 

7 

Grout  Injection 

!       25.0  C.Y. 

:  120.00 

70.75 

1  70.75 

8490.00 

loot 

s ; 

Backfill  B.H.  into  Voids 

2.0  Ea. 

150.00 

2.00 

2.00 

300.00 

loot 

9 : 

Resurface  Driveway 

40.0  C.Y. 

20.00 

30.00 

B0.00 

1600.00 

loot 

10  ! 

Debris  Cleanup  ! 

1.0  L.S. 

150.00 

1.00 

l.oo : 

150.00  ! 
500.00  ! 

loot 

n  : 

Salvage  &  Replace  Topsoil  ! 

50.0  C.Y.  ! 

io.oo  : 

so.oo  : 

50.00  ! 

loot 

12  ! 

Haste  Pile  Disposal  ! 

1.0  L.S.  ! 

800.00  ! 

1.00  ! 

l.oo  : 

800.00  : 

loot 

13 : 

Close  Mine  Opening  -  Adit  ! 

1.0  Ea.  S 

iooo.oo  : 

l.oo  : 

l.oo  : 

iooo.oo  : 

loot 

Sub-Total  ! 

27337.00  ! 

t  Hcrk  completed  on  this  i tea 


PAY    REQUEST  NO. 
L.C  Hansen  Cc. 
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!                                                  ITEMIZATION  OF  QUANTITIES  AND  COSTS 

I  TEH 
!  NC. 

!  DESCRIPTION 

1  ESTIMATED 
!  PLAN 
!  QUANTITY 

!  UNIT 
!  BID 
!  PRICE 

!  UNITS  CF 
:  WORK 
!  COMPLETED 
!  THIS 
!  REQUEST 

!  UNITS  OF 
:  WORK 
! COMPLETED 
\  TO 
!  DATE 

!  TOTAL 
!  COST  OF 
! COMPLETED 
!  WORK 

!  X  OF 
:  EST. 
!  QUANT. 

:  cohp. 

14 

[Provide  Hater 

!        6.0  HSal 

:  20.00 

!  2.00 

:  2.00 

!  40.00 

:  loot 

15 

'Fertilizer 

!       13.5  lb. 

:  20.00 

!  15.20 

!  15.20 

!  304.00 

:  loot 

16 

Seed 

!        9.4  lb. 

!  20.00 

1  7.62 

!  7.62 

!  152.40 

:  loot 

17 

Vegetative  Mai ch 

!      600.0  lb. 

!  3.00 

!  0.00 

:  o.oo 

0.00 

:  loot 



Sub-Total  1 

496.40  ! 

Total  1 

27833.40  ! 

t  Hork  completed  on  this  i tea 


SECTION  II 


2.12    CHANGE  ORDER 


Order  No. 


0ate.   June  1,  1097 


Agreement  Date:  October  20,  1986 


NAME  OF  PROJECT: 


KNOBLOCH  MIME  PROJECT 


MT  A/E  86-46-1-16 


OWNER:     Montana  Dept.  of  State  Lands 


JUN  1  5  1987 


CONTRACTOR: 


Barstad's,  Inc. 


LOWELL  C.  HANSON  CO. 


Change  Orders  must  be  accompanied  by  an  itemized  cost  breakdown.    You  are  hereby 
requested  to  comply  with  the  following  changes  frqm  the  Contract  Documents. 
(Show  separate  costs  for  materials,  labor,  equipment  and  miscellaneous.  Show 
percent  where  applicable.) 


DESCRIPTION  OF  CHANGES  -  ESTIMATED 
QUANTITIES  &  UNITS 


COST  OF  CHANGES 


MAT'LS 


LABOR 


EQUIP. 


MISC, 


TOTAL 

m 


TOTAL  COST 


RECONCILIATION  OF  FINAL  Q 
(SEE  ATTACHED  SHEET) 


ENTITIES 


TOTAL  COST  -  MAT'LS,  LABOR,  EQUIPMENT  &  MISC.  +  3  6.660.40 

OVERHEAD  &  PROFIT  @     -0-      %  — 
GRAND  TOTAL  -  THIS  CHANGE  ORDER  6.660.40 


Original  Contract  Price  521,173.00 

Current  Contract  Price  Adjusted  by  Previous  Change  Order  21,173.00 

Cost  This  Change  Order  (+  or  -)  +  6,660.40 

New  Contract  Price  Including  This  Change  Order  527,833.40 


The  completion  date  as  set  forth  in  the  Contract  Documents  shall  be  (HiW^ftpJft, 
increased,  )ffi&***X*tf)  by  Five  (5)  ca]endar  days. 

r   11       l    • i i  Ka             Mav  13,  1987 
The  date  for  completion  of  all  work  will  be  -   


Description  and  Justification  for  Change: 

1.        Work  was  increased  due  to  larger  underground  rooms  than  estimated  and  more  of  the 
existing  driveway  needed  resurfaced.'  Work  reductions  were  due  to  a  smaller 
actual  disturbed  area  and  area  moisture  conditions.    Two  items  were  not  per- 
formed.   Casing  pipe  was  not  required  and  vegetative  mulch  was  deleted  from  the 
project  on  the  Landowner's  request. 


RECEIVED 

JUN  1 2  1987 
IQWEU  C.  HANSON  CO. 


SURETY  CONSENT 

The  surety  hereby  consents  to  the  aforementioned  Contract  Change  Order  and  agrees 
that  its  bond  or  bonds  shall  apply  and  extend  to  the  Contract  as  thereby  modified  or 
amended  per  this  Change  Order.    The  principaT^and  the  Surety  further  agpee  that 
or  after  execution  of  this  conseai^thffie^^ 

or  Bonds  is  hereby  increased^by     ^tW-VL       r  ¥~~2P*/\}  L,  ,  W  L^Cx  / 

(S     A  If&OrT/     )  (One  hundred  percent  (100%)  of  the  Change  Order  amoui^J/and 

the  penalty  of  the  applicable  Payment  Bond  or  Bonds  is  hereby  increased  by  

 (S_  

(One  hundred  percent  (100%)  of  the  Change  Order  amount). 


) 


COUNTERSIGNED  BY  MONTANA  RESIDENT  AGENT 


Recommended  by:  L.  C.  Hanson  Company  d/jhuL-  (jtJ 
Accepted  by :/    ,       ~  , 


s&  y 


Approved  by:   ^u^^j  >?7feg^  ^  -  DSL- 


Date. 

,  Engineer  6p/&7 
,  Contractor ^r<^>^ 
,  Owner  ~7 


Change  Order  No.  1 
KNOBLOCH  MINE  PROJECT 
MT  A/E  86-46-116 
June  1,  1987 


RECONCILIATION  OF  QUANTITIES 


TTpli 

ITEM 

CCTTIUIflTCn 

tbTIMAlED 

/VPTI 1  A  1 

AL 1  UAL 

CHANGE  IN 

NO. 

DESCRIPTION 

QUANTITY 

QUANTITY 

PRICE 

2. 

BOREHOLE  DRILL  - 

4-3/4" 

170  L.F. 

194  L.F. 

+S  12.00 

3. 

BOREHOLE  REAMING 

-  10" 

270  L.F. 

292  L.F. 

+  330.00 

4. 

CASING  PIPE  -  8" 

I.D. 

220  L.F. 

-U- 

110.00 

c 

UNDERGROUND  MINE 

STOWING 

onn  r  V 
cUU  L.I. 

07n  r  v 
0/ U  L.i. 

+  2,040.00 

6. 

WATER  INJECTION 

1.0  MGAL 

4.0  MGAL 

+  60.00 

7. 

GROUT  INJECTION 

25  C.Y. 

70.75  C.Y. 

+   ,-  5,490.00 

9. 

RESURFACE  DRIVEWAY 

40  C.Y. 

80  C.Y. 

+  800.00 

14. 

PROVIDE  WATER 

6.0  MGAL 

2.0  MGAL 

80.00 

15. 

FERTILIZER 

18.5  LBS. 

15.2  LBS. 

66.00 

16. 

SEED 

8.4  LBS. 

7.62  LBS. 

15.60 

17. 

VEGETATIVE  MULCH 

600  LBS. 

-0- 

1,800.00 

TOTAL  -  THIS  CHANGE  ORDER  +$  6,660.40 
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APPENDIX  B 


s 


I 


KNOBLOCN  MINE  PROJECT 


1  9/19/85  At  Sits;  Slack  pile  near  adit 

2  9/19/85  At  Sits  Fjei  1  residence 

3  9/19/85  At  Sits  Exploratory  drilling 

4  9/19/85  At  Site  Exploratory  drilling 

5  9/19/85  At  Site  Exploratory  drilling 

6  1 1/3/86  At  Site  Driveway  looking  west  before 

7  11/3/86  At  Sits  Si ac kpi is  before 

8  ii/3/86  At  Site  Trail   to  lower  area 

9  ii/3/86  At  Sits  Borrow  area  bet ore 

10  11/3/86  At   Site  Coal  car 

11  il/3/86  At  Sits  Slack  and  adit  before 

12  ii/3/86  At  Site  Slack  pile  bet or s 

13  ii/3/86  At  Sits  Drive  out  before 

14  11/5/87  At  Sits  Drill  rig 

15  11/5/87  At  Pit  Loading  at  pit 

16  1 1/5/87  At  Pit  Loadsr 

17  11/5/87  At  Pit  Dump  truck 

18  11/5/87  At  Pit  Demonstration 

1 9  1 1  /  5  /  8  7  A  t  P  i  t  D  e  m  o  n  s  t  r  a  t  i  o  n  a  i  r   c  o  m  p  r  e  s  s  o  r 

20  11/5/87  At   Pit  Demonstration  gravel  spray 

21  11/5/87  At  Pit  Demons tr at i on   gravel  spray 

22  11/5/87  At   Pit.       .  Demonstration  compressors  on  trailer 
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24 
25 
26 
27 
28 
29 
30 
3.1 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
4  B 
49 
50 


1 1/6/87 

12/18/87 

12/18/87 

12/18/87 

12/18/87 

12/18/87 

12/18/87 

12/13/87 

12/18/87 

12/18/87 

12/18/87 

12/18/37 

12/18/87 

12/18/37 

12/18/87 

12/18/87 

12/18/87 

4/20/87 

4/20/87 

4/20/87 

4/20/87 

4/20/87 

4/20/87 

4/20/37 

4/21/87 

4/21/87 


At  Bite 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 

At  Site 
At  Pit 
At  Pit 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 


Driveway  partial 

D  r  i  v  e w a y  w / s  t  a k  e  d  holes 

Barehol e 

St oc  kpi 1 e 

Broken  hole  cover 

Dr  i  veway 

S  i  g  n  a  n  d  d  r  i  1 1   pile  -is 

Dr  i  veway  1 ook  i  ng   nor  theast 

Cuttings  pile 

L>  r  i  v  e  w  a  y  1  o  o  k  i  n  q  west 

Coal  slack 

Coal  slack 

F j el  1   resi  dence 

Stockpile  looking  northeast 

Dr  i  veway  1 ook i  ng  west 

w/stockpi 1 e 

D  r  i  v  e  w  a  y  -f  r  o  m  s  t  o  c:  k  pile 
Stower  at  pit 
S t o w e r  a t  pit- 
Tractor  w/ 1 oader 
Cable  drill  rig 
Leroi   on  Ford  truck 
K olinan  con v e y o r 
Catale  drill  rig 
Dump  truck 
TV  camera 

500-gallon  tank  w/pump 
Ford  A--62  Loader 
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□  i. 


54 
55 
56 
57 
5S 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
73 


4  /  jL  J.  /  3  / 
4/21/37 
4/21/87 
4/21/37 
4/21/87 
4/21/37 
4/21/87 
4/21/37 
4/27/87 
4/27/87 
4/27/87 
4/27/87 
4/27/87 
4/27/87 
4/27/87 
4/27/37 
4/27/87 
4/27/87 
4/27/87 
4/27/37 
4/27/87 
4/27/87 
4/28/37 
4/28/37 
4/28/37 
4/28/87 
4/29/87 
4/29/87 


m  X.    c:>  1  t  5 

At  Sits 
At  Site 
At  Bite 
At  Site 
At  Bite 
At  Site 
At  Site 
At  Sits 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Bite 
At  Site 
At  Site 
At  Site 
At  Site 
At  Site 
At  Bite 
At  Bite 
At  Site 
At  Site 
At  Bite 


Mac h i n e r y  to  stow 
Ford   4k 4  pickup 
D  r  i  v  e  w  a  y  D  e  '*;  °  r  e  s  t  o  w  i  n  g 
Dr  i  veway 

Site  be-fore  stowing 

C  u 1 1  i  n g  s t  o r e  d  o f f  site 

Bar  eh pies  # 1 8  an  d  # 1 9 

Basketball  hoop 

S3,  ac  k  p  i  1  ed  up 

Stowing   in  Borehole  #2 

Trees  and  adit 

K  a  1  m  a  n  c  o  n  v  e  y  o  r 

S t  o w i  n g  stockpile 

Adit 

Dr  i  veway 
Toward  house 

Toward  gate 

Driveway  w/hole  covers 
St o w i  n g  stoc k pile 
Tree  and  adit 
TV  camera 

Bite  before  extra  stowing 
Wast  e  pile  d  i  sposa 1  during 
Closing  adit 
Additional    borrow  area 
Waste  i n  ad i t 
Closing  adit 
Closed  adit 
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79  4/29/87  At  Site  Waste  pile  area  after 

80  4/29/87  At  Site  Adit  after 

81  4/30/87  At.  Site  Stowed  piles  and  nozzle 

82  4/30/87  At  Site  Stowing 

83  4/30/87  At  Site  Stowing 

84  5/5/87  At  Site  Mixer  truck 

85  5/5/87  At  Site  Loading  mixer 

86  5/5/87  At   Site  Stand  pipes 

87  5/5/87  At  Site  1/4  C. Y-  mixer 

88  5/5/87  At  Site  Driveway 

89  5/5/87  At  Site  Front  steps 

90  5/16/87  At  Site  Driveway  complete 

91  5/16/87  At  Site  Driveway  complete 
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APPENDIX  C 


ANALYSIS  OF  PROFESSIONAL  SERVICE  FEES 
DATE  OF  PREPARATION:   August  10,  1987 
PROJECT:  Knobloch 

*************^ 

PROFESSIONAL  SERVICE  AMOUNT 
***********************^ 

*  Data  Gathering,   Site  Evaluation,  $16,997.17 
Preliminary  Engineering,  Final 

Engineering,  Bidding  Documents 

*  Construction  Administration,  $11,750.44 
Construction  Inspection, 

Final  Report  Preparation 


L.C.   HANSON  CO.  COSTS 

$28,747. 

,61 

CONSTRUCTION  COSTS 

$27,833. 

40 

vX*  ^Lr  \Lt  tLs  Aj  \L*  \b  xK.  NL»  \X»  -X*         nX"  \X#  d/  \L-  \L.  vL/  vL*  \L/  >X/  vL/  J/  J/  -X/  ->L»         O.-  Jj  -X/  J/  xL/  ■X/  -J-  vlx  -,L>  X  vLr  >X/  sly  \L*  %X*         -Xy  \L/         sL*  iL/  >X/  >.L-  vL»  vLr  sL/  \X-  \L/  -X/  -Xo  \L/  sb  sX-  "X/  -X/  si/         vi->  vX»  \L-  •X.- 

xfk  j^>»       rp.       yp»  ✓ys  >f*  /fi  ^ys  yfs  ✓Js  >y*  sy\  vf*  ->y»  ✓■^v.  y-fv       ^pv  sf\  yp»  <^       rj\  >^  >yV  /yv.  /y\  yjx  sy*.  <«pv  .-x^  •'T*  ^r1  'T^  'P*  "•v"  'Tfc  -T*  "T*  ■T*  *TV  yT*       'p*  •'Tv  ,TS  'T1       'T*  -/TV  "T*  /T* 

PERCENTAGE  ANALYSIS 

PRE-CONST.  LCH  CO  COST/CONSTRUCTION  COST  61.07% 
CONST.  &  POST  CONST.  LCH  CO.  COST/CONSTRUCTION  COST  42.22% 
TOTAL  LCH  CO.   COST/CONSTRUCTION  COST  103.28% 

*Jf  "A"  jfc"  'Jf  "it?  'Jf  ^  Nt"  ^fc"  ^  ^  ^  ^J/"  *sL*  \1-   •X-  vX-  <J*-  sL>  »X-  %X-  >X-  sh-  *X»  tlr  vb  ^  ij,  J/  J,  >X»  \L.  O,  O,  vl  -  O.  .b  iX/  vL-  sL-  -i-  ^  vLr  «X-  tXr  \X-  -X-  sb-  -X-  X  vX-  X  *Xy  \X»  \X»  X-  >X>  >X*  X  X  X>  X  X  X  Xr  X- 

/TV  /TV  /TV  *TV  *TV       <TS  'T*'  'T*-  *T*-  *T-  *T**  '7s  "T**  *T<  *T*  *t*»  'T*-  'T*-       'T*  'T*  'V*       ■'T*  *T*  /TS  ""V*  *Tk  'T*  /     «T*  "t^  *^  "V1  /V>  *T»  <t*«  *T*  *T*  *T*  *T"  'T"  'T*  'Is  *T*  <T*-  *T*  'Tk  "T*-  *T»  *T*  "T^  «^       "T^  *T>  <T»  'T%  #TS"  /TS       *T*  <T*  'T^  'Is  'X* 

REMARKS:   Services  provided  include  lien  determination,  landowner 
consent,  budget  preparation,   grant  application,  weed  board  approval, 
basic  engineering,  construction  staking,   contract  administration, 
quantity  accounting  and  full  time  resident  inspection.  Preliminary 
drilling  was  required  to  evaluate  and  plan  the  project.   This  project 
involved  a  remote  site  and  the  construction  took  place  during  two 
construction  seasons.  Additional  voids  were  found  during  construction 
requiring  additional  work  necessary  to  complete  the  total  reclamation. 
As  a  result  a  change  order  was  necessitated  for  construction. 

5(c  ^(c  ^(c        >|c     ^fc   >(c  ^>§c  ^(c  ^(c        5^  5(c  5fc  ^fc  5(c 


